ABSTRACT
Introduction
When a tissue is injured or attacked through trauma or infections, it suffers systemic disorders that are characterized by leukocytosis, increased capillary permeability, increased blood protein levels produced by the liver, changes in steroid concentrations and minerals, as well as fever 1 . These changes, known as systemic response, correspond to an inflammatory response usually induced by a group of proteins called cytokines and IL-6 cytokines, transforming growth factor beta (TGF-β), a growth factor similar to insulin-like growth factor-1 (IGF-1), and platelet-derived growth factor (PDGF) 3, 4 .
Growth factors, together with cytokines, induce the liver to produce increasing concentrations of proteins in the bloodstream, known as positive acute-phase proteins 5 .
C-reactive protein (CRP)
is usually augmented during the course of an inflammatory process. Like an acute-phase protein primarily synthesized in the liver, it is stored in the endoplasmic reticulum of the hepatocytes.
When the synthesis of this protein is stimulated, its bond to the endoplasmic reticulum decreases, thereby increasing its presence in the bloodstream 6 .
CRP interacts with phagocytic cell receptors to mediate phagocytosis and induce anti-inflammatory cytokine production, and inhibit polymorphonuclear cell chemotaxis 7 . After trauma, these cells are the first to appear at the site of the lesion, where they remain at high levels for one to two days. The migration of monocytes through the mesothelial monolayer to the site of the lesion occurs more gradually 3, 8 .
Bioactive agents have been proposed to protect meshes used in abdominal wall reconstruction surgery against the defenses of the innate immune system, modulate local fibrosis in patients with deficient extracellular matrix synthesis, and prevent infections after implantation of the biomaterial. Natural polymers such as chitosan are studied for this purpose. They are macromolecules considered immunogenic, which can be recognized and metabolized by the host 9 .
The measurement of CRP levels is considered an important test in the assessment of systemic inflammatory responses, and also as an inflammatory biomarker in pigs 7, 10 .
When a prosthesis is implanted in the abdominal wall, it usually elicits a predictable inflammatory reaction that evolves to fibrosis and culminates in its incorporation into the subjacent tissues. The prosthetic implant therefore provides mechanical support to the wall and enables the formation of a neoperitoneum over the material 11 .
To minimize or prevent the formation of intraperitoneal adhesions on implanted polypropylene meshes, one of the sides of the mesh can be coated with a product between it and the visceral peritoneum. These materials, consisting of a combination of the mesh with another biopolymer, are known as composites.
The additional layer will thus act as a barrier system, combining the toughness of the mesh with the anti-adhesive action of the coating 11, 12 .
Chitin and chitosan have been studied extensively in Asia since the 1960s. The main objective of such studies is to learn more about the methods of production, purification, derivative chemistry and applications of these fibers The data were analyzed with free R software (R Core 
Discussion
Local inflammatory reaction to the biomaterial may have been responsible for the seroma observed in the region of the implant in the two animals of group PP and in one animal of group PQ in the initial postoperative days. This is a common occurrence that often requires no intervention, which usually takes 15 days to clear up, as has been reported in cattle, horses and goats, respectively, after the repair of abdominal wall defects with polypropylene mesh 16, 17 .
The evaluation of the biocompatibility of an implant designed by biomaterials engineering includes the determination of the host's systemic response to the components of the material, its tissue reaction, and the combination of the two. The duration and intensity of the reactions depend, among other factors, on the extent of the injury created during implantation and the chemical composition of the biomaterial, which affect the degree of the local inflammatory process.
Despite the occurrence of local inflammation, it was certainly not sufficiently intense to elicit a significant systemic response to the implanted biomaterial. Such a response, known as acute inflammatory response, was recognized by Gauldie et al. 1 , but that was not the case in this study, in which the levels of C-reactive protein, a substance that appears early in inflammatory processes, were not augmented at the evaluated moments. Our findings pertaining to systemic inflammatory reaction contradict those reported by Di Vita et al. 18 , who reported that lower tension abdomen repair using screens may be associated with an increase in inflammatory mediators in the first 48 hours, probably caused by foreign body reaction.
It can be inferred that, in this study, the size of the defect created in relation to the size of the animals did not suffice to induce significant leukocytosis in either of the groups. Moreover, the screen size may have contributed to a proportionally lower systemic response 18 . The magnitude of the acute-phase inflammatory response is an important factor to assess the degree of surgical trauma 2 , and the increase in systemic inflammatory response markers is associated with invasive surgical procedures.
Depending on the extent of the injury, this response will cause an increase in the number of WBC circulating in the bloodstream, but this is not always accompanied by infectious processes.
Although local inflammatory response was not evaluated, the significant increase in circulating monocytes observed in both groups at M 2 and M 7 is a strong indicator of chronification of the inflammatory process triggered by the biomaterial implant. This finding is similar to that reported by other authors 3, 8 , who noted that these cells were augmented up to day seven after peritoneal repair. 
Conclusion
The systemic response to the polypropylene mesh/ chitosan-based composite was similar to that induced by the uncoated high-density polypropylene mesh, confirming the systemic biocompatibility of chitosan in pigs.
